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I n  a statement before the  Select Committee on Government Research 

of t h e  U.S. House of Representatives, Lloyd V. Berkner descr ibes  our 

cur ren t  na t iona l  economic and soc ia l  perspect ive as follows: 

"Our nat ion is i n  the midst of a s o c i a l  and economic revolut ion of 

a magnitude unprecedented i n  the h is tory  of soc ie ty .  The roots  of t h i s  

revolut ion are nourished by t h e  power of today's science from which is  

derived an equally powerful technology. The c h a r a c t e r i s t i c s  of t h i s  

revolut ion are derived from t h e  rapid convergence of a wide va r i e ty  of 

i ndus t r i e s  of an e n t i r e l y  new variety founded upon s c i e n t i f i c  innova- 

t ion ,  indus t r ies  not devoted t o  t h e  t r a d i t i o n a l  production of t he  

primitive necess i t  ies of l i f e -  -food, c lothing,  and she l t e r -  -but indus - 
tries d i rec ted  toward enlarging man's c a p a b i l i t i e s  i n  h i s  environment, 

extending h i s  horizons, and b e t t e r  f i t t i n g  him t o  command h i s  environ- 

men t . I' 

The revolution of which Berkner speaks has been i n  progress s ince  

t h e  i n d u s t r i a l  revolution of the l a s t  century but has proceeded a t  an 

explosive pace during the  past  three decades. 

t he  average c i t i z e n  has been made by p rac t i ca l  developments i n  h i s  food 

supply, h i s  home, h i s  clothing, his hea l th ,  and i n  the  broad f i e l d s  of 

The obvious impact on 

energy, cauuuunications, and transDLrtation. More progress has  been ----- -------- 
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made in  the  las t  half-century i n  these a reas  than i n  a l l  of the 

cen tu r i e s  before  i n  the  h i s to ry  of man. 

me success of ag r i cu l tu ra l  research i n  improving t h e  product ivi ty  

of our farms; t he  development of new methods of food preservat ion,  food 

processing, food packaging, supermarkets; and t h e  remarkable progress i n  

knowledge of requirements f o r  human nucricion -- a i i  have contr ibuted 

t o  t h e  revolut ion which br ings within view t h e  technological p o s s i b i l i -  

t i es  of freedom from hunger f o r  all. 

Our homes have been transformed from rude s h e l t e r s  from t h e  

elements t o  more luxurious palaces than those possessed by t h e  kings 

of t he  l as t  century.  Modern developments i n  ma te r i a l s ,  many of them 

crea ted  for t he  purpose; new forms and g rea t e r  amounts of energy 

appl ied w i t h  automatic cont ro ls  f o r  a i r -condi t ioning i n  hot  o r  cold 

weather, f o r  l igh t ing ,  f o r  t he  household tasks  of dish-washing, c lothes-  

washing, cleaning, and f o r  mere conveniences such a s  can-opening, tooth- 

brushing, shaving, and hair-drying;  and the  telephone -- these  have 

i~ppeal~adl within the pas t  half-century.  

The wonders of chemistry have transformed our c lo th ing  from the  

drab, coarse  f i b e r s  o r  sk ins  of the average man of t h e  las t  century t o  

t h e  c o l o r f u l  and varied wardrobe of today. The products of t h e  co t ton  

p lan t  and the  silkworm have been supplemented and o f t en  replaced by the  

syn the t i c  products of the  chemical laboratory. 

Throughout a l l  of our a c t i v i t i e s  much o f  t h e  change which has 

occurred depended on the  a v a i l a b i l i t y  of sources of energy t o  supplement 
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t h e  work which could be accomplished by human muscular e f f o r t .  

form i n  which the  energy became avai lable  was a l s o  a major f ac to r .  

i n d u s t r i a l  c i v i l i z a t i o n  with which we began t h i s  century w a s  based on 

the  energy of coa l  and the  steam engine, which converted a p a r t  of t he  

hea t  energy obtained by burning coal t o  mechanical power i n  a ro t a t ing  

sha f t .  The automotive age was based on gasoiine,  another petroieum 

product, and t h e  in t e rna l  combustion engine. Revolutionary developments 

came with t he  development of the  e l e c t r i c a l  generator and motor, which 

made poss ib le  t h e  transmission of power over considerable d is tances .  

At present we a r e  i n  t h e  midst of t h e  wider appl ica t ion  of nuclear 

power and t h e  experimental study of d i r e c t  so l a r  power and of f u e l  cells  

f o r  c e r t a i n  special ized purposes. The ne t  e f f e c t  of t h e  development of 

energy sources has  been t o  provide the average man w i t h  t h e  equivalent 

of hundreds of slaves a t  s m a l l  cost  and t o  enable him t o  pe r fom 

modifications of h i s  physical  environment which would otherwise be 

impossible. 

The 

The 

The s to ry  of communications progress from telephone t o  rad io  t o  

t e l ev i s ion  is  w e l l  known t o  a l l .  The breaking of t h e  b a r r i e r s  of 

d i s tance  through developments i n  t ransportat ion is  a l s o  an of ten- told 

s to ry .  In  my boyhood on t h e  farm a round t r i p  t o  t h e  neares t  town 12 

m i l e s  away was an al l -day a f f a i r .  

highways may t r a v e l  ea s i ly  ha l f  a thousand miles. 

only s i x  o r  seven hours away, and i n  a few years by supersonic t ransport  

only two hours e 

Today an automobile on the  super- 

By a i r  Europe is  now 



The most advanced technological development of our time came t o  

the  no t i ce  of t he  world on October 4, 1957, when man sent  i n t o  space 

the  f i r s t  a r t i f i c i a l  s a t e l l i t e  of the ear th ,  t h e  Soviet  Sputnik. 

f i r s t  venture i n t o  space could have been ours--we had the  a b i l i t y  t o  do 

it but not  t h e  fores ight  o r  t he  determination. This event was followed 

by the  establishment i n  our country of t he  National Aeronautics and 

Space Administration, which came into exis tence o f f i c i a l l y  on October 1, 

1958. 

had a profound impact on human a f f a i r s  throughout t he  world, and 

espec ia l ly  within our own country. 

science,  industry,  education, government, l a w ,  e th i c s ,  and r e l ig ion .  

No area of human a c t i v i t y  o r  thought has escaped. 

ch i ldren ,  t he  ambitions of our young men and women, t h e  for tunes of 

i n d u s t r i a l i s t s ,  t h e  da i ly  tasks  of diplomats, t he  careers of m i l i t a r y  

o f f i c e r s ,  t he  pronouncements of high church o f f i c i a l s  -- a l l  have 

r e f l ec t ed  the  all-pervading influence of t h e  age of space exploration. 

That 

These events and t h e  evemts of t he  intervening s i x  years have 

Repercussions have been f e l t  i n  

The toys of our 

We s h a l l  be concerned t h i s  afternoon with the  challenge of space 

explorat ion t o  educators, par t icu lar ly  with t h e  impact of NASAOs 

a c t i v i t i e s  on education. 

does not have a major public respons ib i l i ty  f o r  t he  promotion and 

advancement of education as such. 

r e spons ib i l i t y  t o  organize and conduct space exploration i n  such a 

manner as t o  u t i l i z e  t h e  bes t  resources of t he  country i n  such a way 

a s  to strengthen r a the r  than weaken our f r e e  i n s t i t u t i o n s ,  including 

It must be appreciated a t  t he  s ta r t  t h a t  NASA 

Nevertheless, NASA f e e l s  a g r e a t  
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our schools and u n i v e r s i t i e s .  NASA a c t i v i t i e s  do have an important 

impact on education. 

1958, one of NASA's functions is t o  "provide f o r  t h e  widest p rac t i cab le  

and appropriate  dissemination of information concerning i ts  a c t i v i t i e s  

and the  r e s u l t s  thereof." In carrying out t h i s  funct ion,  we cooperate 

with many public and p r iva t e  agencies, including t h e  U.S. Off ice  of 

Education, S t a t e  boards of education, co l leges  and u n i v e r s i t i e s ,  and 

the  public media. 

Under the  National Aeronautics and Space Act of 

The explorat ion of space is  a continuation of the  geographical 

explorat ion by man of unknown areas  of the  e a r t h  from the  days of t he  

Phoenician mariners t h ree  thousand years ago. The New World, t he  polar 

regionss t h e  depths of t he  ocean, the l i m i t s  of t h e  atmosphere -- have 

each i n  t u r n  been the  temporary goal. Space is  t h e  new f r o n t i e r .  

Ralph J. Cordiner gave an in te res t ing  ana lys i s  of t h i s  new f r o n t i e r  

i n  h i s  l e c t u r e  i n  t h e  "Peacetime Uses of Space" series of t he  University 

of Cal i fornia:  

" A t  t h i s  s tage ,  t he  new f ront ie r  does not look very promising t o  

the  profit-minded business man, or  t o  the  tax-minded c i t i zen . "  . . 
"Every new f r o n t i e r  presents the same problem of v is ion  and r i s k .  

. . . Leif Ericson discovered America 500 years  before  Columbus, but  

apparently the  Vikings did not have t h e  v is ion  t o  s e e  anything worth- 

while on t h a t  vas t ,  empty continent,  and so h i s to ry  waited f o r  another 

ha l f  millenium." . . 
"When a new f r o n t i e r  is opened, t h e  new t e r r i t o r y  always looks 
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vast,  empty, h o s t i l e ,  and unrewarding. It is always dangerous t o  go 

there ,  and almost impossible t o  l i v e  t h e r e  i n  lone l iness  and p e r i l .  

The teclmological capac i t i e s  of the  time are always taxed t o  t h e  

utmost i n  dea l ing  w i t h  t he  new environment." . . . 
"It takes an immense e f f o r t  of imagination f o r  t he  c i t i z e n s  t o  see 

beyond these  i n i t i a l  d i f f i c u l t i e s  of opening a new f r o n t i e r .  

would pretend t o  foresee  a l l  t he  economic, p o l i t i c a l ,  s o c i a l ,  and 

c u l t u r a l  changes t h a t  w i l l  follow in t h e  wake of t h e  f i r s t  exploratory 

shots  i n  space, any more than tha  people i n  t h e  days of Columbus could 

foresee  the  Twentieth Century world. 

imagination is what is required of us as c i t i z e n s ,  so t h a t  we w i l l  no t ,  

l i k e  Lzif Ericson, leave t h e  making of the f u t u r e  t o  others." 

No one 

But such an e f f o r t  a t  prophetic 

We have a s  a nat ion  accepted the chal lenge of the new f r o n t i e r ,  

and t h i s  year a r e  spending a l i t t l e  more than f i v e  b i l l i o n  d o l l a r s  on 

the explorat ion of space for peaceful purposes. 

expenditure of approximately 50 cents per week by each of the 200 mi l l ion  

inhabi tan ts  of our country. 

how, and why of t he  space program, with which you a r e  somewhat familiar 

from the d a i l y  press and from other  t a lks  t h a t  you may nave heard. 

This represents  an 

W e  do not have t i m e  t o  d i scuss  t h e  what, 

In t h i s  age of space exploration, one of the experiences t h a t  a l l  

of u s  must expect is t o  be continually confronted with new ideas .  

hope t h a t  our modern school boards are not  l i k e  t h a t  Ohio school board 

of 1828 who responded t o  a request  f o r  use  of the schoolhouse t o  hold 

a debate  by saying: "You a r e  welcome t o  use the  schoolroom t o  debate 

I 
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a l l  proper questions,  but such things as r a i l roads  and te legraphs a r e  

imposs ib i l i t i e s  and rank i n f i d e l i t y .  There is nothing i n  the  word of 

God about them. I f  God had designed t h a t  h i s  i n t e l l i g e n t  c r ea tu res  

should t r a v e l  a t  the  f r i g h t f u l  speed of 15 miles per hour by steam, He 

would have fore to ld  it through his holy prophets. It is  a device of 

Satan t o  lead immortal souls  down t o  h e l l . "  

The f r i g h t f u l  speed i s  now much g rea t e r .  We t a l k  about e a r t h  

o r b i t a l  speeds of 17,500 m i l e s  p e r  hour and r e tu rn  speeds from the  moon 

of 25,000 m i l e s  per  hour. 

Astronomical d i s tances ,  long known t o  us,  s t r i k e  us with new force  

as  we r e a l i z e  t h a t  we may t r ave r se  theai. 

moon, is about 240,000 miles away, a l i t t l e  under 10 hours a t  25,000 

m i l e s  per hour. 

o r  a l i t t l e  over 80 days. However, t h e  neares t  star is 25 mil l ion  

mi l l i on  m i l e s  away, o r  more than 100,000 years a t  25,000 m i l e s  per hour. 

We have much t o  learn before we a r e  ready t o  consider going t o  the  

s t a r s .  

Our neares t  neighbor, t h e  

Mars is  49 m i l l i o n m i l e s  d i s t a n t  a t  neares t  approach, 

The rap id  and explosive growth of science and te.chnology which has 

brought us t o  the  space age has been spawning new ideas  f o r  some time. 

The caning of t he  Sputnik merely increased the  pressure t o  acce le ra t e  

the  tempo of changes in  education which began during the  l a s t  war. 

reva lua t ion  of engineering cur r icu la  which began j u s t  a f t e r  World War II 

has extended t o  the  e n t i r e  curriculum throughout a l l  l e v e l s  of our 

educational system, and pa r t i cu la r ly  t o  the  teaching of science.  

The 
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This has  led t o  pro jec ts  fo r  revision of t h e  course material i n  

mathematics, physics, chemistry, and biology i n  which s c i e n t i s t s  and 

educators are working i n  collaboration. ‘Kne accelerated tempo of 

science and technology has highlighted t h e  long lead time between the  

new in fomat ion  obtained in  the laborator ies  and i ts  incorporation i n  

textbooks and o ther  course mater ia ls .  A heahthjj i n t e r e s t  of s s i e n t i s t s  

i n  improved teaching and a renewed appreciat ion by educators of t he  

importance of up-to-date course content as w e l l  as e f f e c t i v e  teaching 

methods are leading toward impressive progress.  

There is a s ign i f i can t  new in t e re s t  i n  qua l i ty - - for  t h e  conservation 

of i n t e l l e c t u a l  a b i l i t y  wherever i t  is found among our people. 

the present aftermath of t he  beginning of space exploration, we f ind  

widespread demands f o r  recognizing var ious levels of i n t e l l e c t u a l  

a b i l i t y ,  f o r  adapting the  content of t h e  C U P K ~ C U ~ U X ~ I ,  the teaching 

method, and t h e  rate of progress t o  the capacit ies of individuals ,  

Thus i n  

p a r t i c u l a r l y  t o  those above average i n  a b i l i t y .  

Final ly ,  because of t h e  character of t h e  society i n  which we live, 

we are r ea l i z ing  t h e  need fo r  t he  teaching of general  C Q U H S ~ B  i n  science 

and engineering as a p a r t  of t h e  cu l tu ra l  he r i t age  of every educated 

person, and i n  t h e  continuation of education t h ~ ~ ~ g h s ~ ~ t  adul t  l ife. ,  I n  

our country most of our p o l i t i c a l  Leaders have been t ra ined  i n  law o r  

business adminis t ra t ion;  few have the background t o  deal  i n t e l l i g e n t l y  

with the  s c i e n t i f i c  and engineering implications of many questions of 

publ ic  policy.  By cont ras t ,  we have found that in the U.S.S.R., where 
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law and business a r e  monopolies of the government, science is t h e  

preferred f i e l d  f o r  the general  education of those who a s p i r e  t o  

leadership.  It is not. suggested that  w e  undertake such a r ad ica l  

change i n  our educational prac t ices ,  but t he re  is need f o r  b e t t e r  

knowledge of science and engineering by our leaders ,  t h e  d i f fe rences  

between these  two important a c t i v i t i e s ,  and t h e i r  respec t ive  ro l e s  i n  

t h e  world of today. 

NASA has a spec ia l  re la t ionship  t o  un ive r s i t i e s .  For operat ions,  

production, and most development, we r e l y  upon industry.  

bas ic  research upon which t o  bui ld  a complex new technology, we r e l y  

mainly upon un ive r s i t i e s .  

u n i v e r s i t i e s ,  NASA would be unable t o  do t h e  job of exploring t h e  new 

f r o n t i e r  of space. 

But f o r  t h e  

Without the f u l l  par tnership of t h e  

Univers i t ies  a r e  the  only knowledge-creating i n s t i t u t i o n s  t h a t  

produce m ~ r e  t ra ined  people than they consume. 

t r a ined  people, NASA has an obl igat ion t o  ca r ry  on its work i n  such 

a manner a5 to c r e a t e  the  necessary new knowledge and produce more 

t ra ined  psagle as w e l l .  Both of these r e s u l t s  can be accomplished 

s FanuLtaneous ly by working within the ex i s t ing  univers i tg  s t r u c t u r e  

r a the r  than fos te r ing  a c t i v i t i e s  which p u l l  t h e  univers i ty  researcher 

away from the  teaching environment. 

As a p r i m  user  of 

FOK msny years the  Government has used t h e  resources of t he  

u n i v e r s i t i e s  for  research through t h e  so-cal led pro jec t  method. 

w i l l  continua t o  place demands for direct  a s s i s t ance  on univers i ty  

NASA 



- 10- 

s c i e n t i s t s  where t he  work is of such a na ture  t h a t  i t  is bes t  performed 

by t h e  univers i ty  r a the r  than by industry. 

par tnership is necessary and desirable .  !l%us i n  addi t ion t o  d i r e c t  

p ro jec t  support, NASA i n i t i a t e d  i n  FY 1962 a program of enlarged scope 

f o r  u t i l i z i n g  more f u l l y  the  a b i l i t i e s  of our un ive r s i t i e s  i n  t h e  space 

program. 

univers i ty  and includes t h e  encouragement of t h e  establishment of i n t e r -  

d i sc ip l ina ry  groups f o r  research i n  broad areas  t o  be supported by 

g ran t s ;  t h e  support of t h e  t ra in ing  of people i n  t h e  f i e l d  of space 

science and technology through grants;  and i n  c e r t a i n  cases t o  provide 

research f a c i l i t i e s .  

However, a more int imate  

The program is planned t o  m e e t  the  needs of NASA and of t he  

These th ree  components--research, f a c i l i t i e s ,  and t ra in ing- -are  

complementary and t h e i r  relative magnitudes have been balanced t o  ensure 

the  most e f f i c i e n t  use of the Na t ion ' s  academic c a p a b i l i t i e s  and 

resources.  

Many of t h e  problems encountered i n  t h e  space program requi re  an 

in t e rd i sc ip l ina ry  approach demanding the  concerted and cooperative 

e f f o r t s  of b io log i s t s ,  geologis ts ,  phys ic i s t s ,  chemists, e l ec t ron ic  

s p e c i a l i s t s  , meta l lurg is t s  , engineers, economists , soc io log i s  t s , and 

many others .  The un ive r s i t i e s  a r e  the  only i n s t i t u t i o n s  having t h e  

a b i l i t y  t o  br ing t o  bear on our problems such a va r i e ty  of s k i l l s .  

have therefore  given encouragement t o  the  consol idat ion of r e l a t ed  

research pro jec ts  i n t o  unif ied mult i -discipl inary a c t i v i t i e s ,  i n i t i a t i o n  

of new inves t iga t ions  t o  f i l l  exis t ing gaps, and pa r t i c ipa t ion  of 

We 



-11- 

promising new groups with high potent ia l .  

a c t i v i t i e s  allow able  scholars  i n  diverse d i sc ip l ines  t o  work together 

on the  broad problems which frequently resist piecemeal a t tack .  As a 

byproduct, same universmities a r e  gaining an increased appreciat ion of 

the  i n t e l l e c t u a l  influence they can exer t  toward the  c rea t ion  of a 

favorable climate f o r  progress and growth i n  the  economic environment 

of t h e i r  regions as a r e s u l t  of the i r  space-related e f f o r t s ,  

The mul t i -d isc ip l inary  research 

Development of such groups not only gives the  kmnediate y i e ld  of 

new t a l e n t  but provides new incentives f o r  S c i e n t i s t s  t o  remain the re  

and resist the  excessive d r i f t  of sk i l l ed  manpower f r an  growing i n s t i t u -  

t i ons  t o  other  un ive r s i t i e s  w i t h  highly publicized programs o r  t o  

industry.  

un ive r s i t i e s  which attract them for many reasons and i n  which they a r e  

needed but which o f f e r  no opportunity f o r  them t o  p a r t i c i p a t e  i n  

cur ren t ly  exc i t ing  and challenging space-oriented research. 

It a l s o  makes it unnecessary f o r  young s c i e n t i s t s  t o  leave 

A t  many i n s t i t u t i o n s  heavily engaged i n  research i n  response t o  

NASA's requirements, work is being impeded by inadequacy o r  camplete 

lack of laboratory space. 

ava i lab le  t o  these i n s t i t u t i o n s  for  graduate research. 

Accordingly, we have made research f a c i l i t i e s  

In  the  spr ing of 1962, a f t e r  extensive consul ta t ion with leaders 

i n  t h e  univers i ty  community and with other  governmental agencies, NASA 

i n i t i a t e d  i ts  pre-doctoral t ra ining program. 

three-year pre-doctoral tradning opportunities f o r  selected graduate 

s tudents  a t  qua l i f ied  un ive r s i t i e s  of fe r ing  Ph.D. degrees i n  

The main element involves 
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space-related a reas .  

bas i s  of proposals which they submit, 

by sen ior  members of the  facul ty  who know the  c a p a b i l i t i e s  of t he  

s tudents ,  rrho w i l l  probably supervise t h e i r  research t r a in ing ,  and who 

in  many cases a r e  d i r e c t l y  engaged in  research a c t i v i t i e s  supported by 

NASA. During 1963, 786 individuals  were i n  t r a i n i n g  a t  88 un ive r s i t i e s ,  

and t h i s  year t he  number is being increased t o  1,071 a t  131 

un ive r s i t i e s .  

NASA s e l e c t s  pa r t i c ipa t ing  u n i v e r s i t i e s  on the  

Individual  t r a inees  a r e  se lec ted  

I n  the  programs which w e  have been discussing,  t he  focus has been 

on graduate education and research, making d i r e c t  cont r ibu t ions  t o  NASA 

but  c a r r i e d  out i n  such a way as  t o  strengthen t h e  univers i ty .  The 

NASA funct ion involved is t h a t  of the explorat ion of space. We now 

t u r n  to a c t i v i t i e s  connected with "the widest p rac t i cab le  and appropriate  

dissemination of information concerning i t s  [NASA's7 a c t i v i t i e s  and 

r e s u l t s  thereof.'' Here it is c l e a r  t h a t  it is not  p r a c t i c a l  f o r  NASA 

t o  m e e t  a l l  the  des i r e s  of those W ~ Q  wish information. It is our plan 

t o  cooperate i n  the  support of p i lo t  a c t i v i t i e s  co-sponsored by agencies 

having primary r e spons ib i l i t y  and t o  develop resource mater ia l s  such a s  

publ icat ions,  f i lms, et  ce t e ra ,  which may be he lpfu l .  These a c t i v i t i e s ,  

conducted by the  Educational and Services Division of NASA, a r e  probably 

of most i n t e r e s t  t o  you, s ince  these a c t i v i t i e s  have a d i r e c t  e f f e c t  

upon adu l t  education. 

Some of these educational information a c t i v i t i e s ,  with an emphasis 

upon reaching teachers  a t  the  secondary l eve l ,  have been i n  cooperation 
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with col leges  and un ive r s i t i e s ,  through t h e i r  extension d iv is ions ,  and 

have provided the  opportunity f o r  par t ic ipants  t o  ga in  an understanding 

of NASA's a c t i v i t i e s  i n  space exploration. 

in-service extension courses were co-sponsored l a s t  year by NASA and 

Washington State University,  the University of Bridgeport, Connecticut, 

and t h e  S t a t e  Teachers Colleges i n  Gorham and Fannington, Maine. 

ongoing during t h i s  f i s c a l  year include co-sponsorship with Ohio S t a t e  

University;  P r a t t  I n s t i t u t e ,  New York; Wayne S t a t e  University, Det ro i t ,  

Michigan; S ta t e  'leachers College, Long Beach, Cal i forn ia ;  University of 

South Flor ida,  Tampa, Flor ida;  University of North Carolina; Chipola 

Junior  College; and the  Maine S ta t e  Teachers Colleges i n  Aroostook, 

Fort  Kent, and Washington. 

For example, space-related 

Others 

I n  a l l  of these s i t ua t ions ,  NASA contr ibutes  information on space 

science and technology, derived from our a c t i v i t i e s  i n  space; a few 

resource people a s  guest l ec tu re r s ;  s c i e n t i f i c ,  technical ,  and general  

purpose f i lms;  publications of many types;  f i e l d  t r i p s  t o  NASA f i e l d  

i n s t a l l a t i o n s ,  where pract icable;  and spec ia l  programs such a s  the  space 

lecture-demonstrations by Spacemobile l ec tu re r s  who are former teachers 

spec ia l ly  t ra ined by NASA. NASA par t ic ipa t ion  is general ly  dependent 

upon t h e  share  of t h e  load car r ied  by the  sponsoring organization and 

upon t h e  ass i s tance  requested. 

One program of pa r t i cu la r  i n t e re s t  t o  t h i s  group is an adul t  

education program ca l led  "Mankind and Space" offered t h i s  past  spr ing 

by the  Rhode Island Department of Education, i n  cooperation with NASA, 



t o  120 laymen representing a cross sect ion of the  community of 

Providence, Rhde Island. 

t he  pa r t i c ipa t ing  adul t s  with an opportunity t o  keep abrzss t  of 

s c i e n t i f i c  and technological developments taking place i n  a rapidly 

changing world, recognizing t h a t  apace exploration i s  a dynamic force  

a f fec t ing  soc ie ty  and inducing many of t h e  changes. 

p i l o t  o r  experimental project  and proved out one e f f e c t i v e  method of 

sa t i s fy ing  the  tremendous mount of adult i n t e r e s t  in space a c t i v i t i e s .  

The purpose of the  program was t o  provide 

The program was a 

The course consisted of t en  weeks of weekly two-hour sessions.  

The out l ine ,  mater ia ls  of study, discussions, and techniques used were 

prepared i n  the  form of a syl labus which w i l l  be avai lab le  f o r  d i s t r ibu -  

t i o n  to other  S t a t e  departments of education and, upon request,  t o  

others  concerned with adult education. Preliminary evaluations ind ica te  

t h a t  this program m y  well serve as one pa t te rn  usefu l  na t iona l ly  i n  

adul t  education. 

The NASA Spacanobila program has been an e f f e c t i v e  device i n  our 

educational-information program. 

f i l l e d  with spacecraft  and launch vehicle models, bas ic  s c i e n t i f i c  

experimental apparatus, demonstration devices, and a number of v i sua l  

a ids .  This is u t i l i z e d  by lecturers, former teachers,  i n  presentat ions 

t o  school assemblies and variousg gathering of adults. 

answers the  questions: Winat is bo s a t e l l i t e ?  How is it gut i n t o  o r b i t ?  

What does it do? And what a r e  the major NASA programs i n  space explora- 

t ion?  

The Spacemobile is  a panel truck, 

It bas i ca l ly  

Last f i s c a l  year t h i s  program ~ e a c h e d  a t o t a l  audience of about 
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four  mi l l ion .  %e apprsximate breakdown of types of audiences is: 

high schools 62%; elementary and junior high schools 20%; co l leges  and 

u n i v e r s i t i e s  10%; and general  adul t  g r ~ g ~ m s  8%. Hn addi t ion,  t he  

15 u n i t s  operating i n  t h e  50 S ta t e s  and P ~ e r t ~  Rico during 1963 made 

68 t e l ev i s ion  appearances t o  an estimated audience of 15 mi l l ion ,  of 

which it  is estimated th ree  mi l l ion  were adul t s .  On request  from the  

concerned governments, and through the U.S. Department of S t a t e  and 

t h e  U.S. Informstion Agency, s i x  Spacemobile qabte operated on a shared- 

cos t  bas i s  i n  Brazil, Argentina, Venezuela, Mexico, Nigeria,  Prance, 

Germany, India,  and the  Malagasy Republic. 

I* 

W e  have an educational te lev is ion  and rad io  program which reaches 

e f f ec t ive ly  many adul t s  as w e l l  as students.  

about space pro jec ts  f o r  broadcasting on both commercial and non-commercial 

s t a t i o n s .  

s t a t i o n s ,  providing them ass i s tance  as required i n  the  preparation of 

space-related programs f o r  both in-school and adul t  audiences. 

weekly "Space Study" rad io  program, a five-minute weekly repor t  on space 

science,  is  broadcast on many camerc ia l  rad io  s t a t i o n s .  It is  d i f f i c u l t  

t o  assess howmany people, on campus and off eeunpus, are reached by both 

t h e  TV and rad io  media, but  i t  is a tremendously la rge  audience. 

This produces programs 

We work c lose ly  with t h e  Nation's 89 educational t e l ev i s ion  

Our 

Many f i lms l i s t e d  i n  our catalogues a r e  requested by the  adul t  

general  public frm our headquarters and f i e l d  o f f i ces  and research 

centers .  During the  f i r s t  ha l f  of FY 64 a conservatively estimated 

audience of over 108,000 p e r s ~ t ~  in every corner of the  country viewed 

NASA fi lms e 
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Qur educational publications program is responsive t o  t h e  demand 

f o r  information about space exploration and the  mission of MASA by 

s tudents ,  teachers,  and other  members of the public &QS@ i n t e r e s t  i s  

l i v e l y  but W ~ S  lack technical  background, These publicat ions,  

accordingly, are i n  nontechnical language f o r  use by lay,,*-: 

These include booklets such as Q ~ a e e ~  the Mew Front ie r ,  which 

descr ibes  t h e  broad f i e l d  of NASA space a c t i v i t y ,  and othexssuch as 

1. 2, 3 . , e and the  describing Project Mercury, Gemini, and 

Apollo, which treat  spec i f i c  parts of OUK program i n  more depth. 

Seventeen up-to-date NASA-developed booklets and fo lders  are now 

ava i l ab le  from t he  Superintendent of Documents of the U.S. Gove~mment 

P r in t ing  Office.  

A .series of publications t h a t  is especialhy aimed a t  a id ing  

teachers  is NASA FACTS. This consis ts  of descr ip t ions  of s p e c i f i c  

pro jec ts  such as Ranger, Mariner, Explorer Satellites, et cetera. 

Appropriate materials about NASA progrma appearing i n  magazines 

and newspapers are occasionally produced as r e p r i n t s  (with permission 

of t h e  or ig ina tors )  and made avai lable  t o  the  public.  

Materials or iginated by NASA and published art: the  Government 

Pr in t ing  Off ice  are i n i t i a l l y  d is t r ibu ted  to a key l is t  of educators 

and others ,  and then a r e  ava i lab le  from NASA i n  s ing le  copies t o  persons 

requesting them. The publications a re  a l s o  sold by the Superintendent 

of Documents, and copies i n  bulk are  ava i lab le  from the Superintendent 

of Documents. 
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These are sane of t he  ways by which NASA a t t empt s  t o  disseminate 

information about i t s  a c t i v i t i e s ,  and t o  make an appropriate  contribu- 

t i o n  t o  t h e  educational process and t o  publ ic  understanding of t h e  

s c i e n t i f i c  and technical  age i n  which w e  are a l l  immersed. "he 

President ' s  Science Advisory Canmuittee, i n  its 1959 repor t  on "Education 

f o r  t h e  Age of Science," emphasized tha t :  

"In the  conditions of modern l i f e  t he  r u l e  is  absolute:  The race  

which does not value t ra ined  in te l l igence  i s  domed. Not a l l  your 

heroism, not a l l  your soc ia l  charm, not a l l  your w i t ,  not a l l  your 

v i c t o r i e s  on land o r  a t  sea, can move back the  f inger  of f a t e .  . . . 
We must have t ra ined s p e c i a l i s t s  i n  many f i e l d s .  Even then we would 

not  be successful  i f ,  having such spec ia l i s t s ,  t h e  Ameriean people were 

merely t o  applaud and reward them for  t h e i r  contr ibut ions while s t i l l  

thinking of them as useful  s t rangers ,  dimly ~118erst~~el  and more feared 

than admired. e . We must a l s o  cu l t i va t e  a widespread dedicat ion t o  

and respect  f o r  learning i n  a l l  f i e lds ,  and a deep understanding between 

the  publ ic  and t h e  experts.  " 

In summaryo the  task  of exploring space is one which w i l l  s t r e t c h  

the  muscles and bra ins  of man; it w i l l  test t o  the  utmost our powers of 

e n l i s t i n g  t h e  cooperation of every element of our soc ie ty  a s  w e l l  a s  of 

teams of s c i e n t i s t s  and engineers,  

t h a t  it is a challenge to t h e  resources ~f nations and t h e i r  w i l l  t o  

cooperate.  

p o t e n t i a l i t i e s .  Educators a s  wel l  as all the  r e s t  of us must reexamine 

The t a sk  is of such 8 magnitude 

The progress already made gives  us a glimpse of t h e  fu tu re  



4 *  

- 18- 
. 

our habits of thought and action. 

to  guide our present-day decisions to prepare our successors for the 

coming developments in the Age of Space Exploration. 

We must use our insight and vision 

######## 


